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(57) [Abstract] 

[Problem] Side-by-side type conjugate fiber and this conjugate 
fiber which can acquire weave or knit material which 
possessesthe stretch function which is superior possess high 
crimping behavior methodwhich operation well is produced is 
offered with coupled spin-draw method (single step method). 

[Means of Solution] Being a side-by-side type conjugate fiber w 
hich consists of polyethylene terephthalate type polymer A, B 
where relative viscosity differs, therelative viscosity a of 
polymer A, B, respective birefringence ratio na of polymer A, 
B portion in bandthe conjugate fiber, side-by-side type 
conjugate fiber to which crimping ratio of nb and conjugate 
fibersatisfies next formula [1] , [II], [in] and [IV]. 

[I] a< b 

[II] 60X10-3 na 120X10-3 

[III] 120X10-3 nb 180X10-3 
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civ) mmmz 30% 




[IV] Grinping ratio 30% 



[KM 1 ] ffiftKS® Ji« M 1| Jifu>f^^ 

•*t*ot, S£f*A, B0)*l*ti|£gr?a. 7? b , 

Anbfttf«ftlM|CO»ll*«<*SC [I] , CM] , CI I 
I] , [IV] SBSriCifclMrratM K/W+M K 



[I] 



n a< 7? b 



[II] 60X1 0-3<Ana<1 2 0X10'3 

[III] 120 x 1 0"3^A nb< 1 8 Ox 1 0-3 

[IV] mfam> 3 0% 

X-m&tftoXmvfooXs 3I*p-5£K#p-5<D 

«(c 4> ra □ - 7 * sit . e# □ - 7 <t + h p - 5 ia -e<D 

*ftfl>a**<0. 1-2. 65CN/dtexi:ft4i 

strict t»«tr**»ai iEgc<&*-f k/w* 



[Claims)] 

[Claim 1 ] Being a side-by-side type conjugate fiber which consi 
sts of polyethylene terephthalate type polymer A, B where 
relative viscosity differs, therelative viscosity a of polymer 
A, B, respective birefringence ratio na of polymer A, B 
portion in b andthe conjugate fiber, side-by-side type 
conjugate fiber which crimping ratio of nb and conjugate 
fibersatisfyingnext formula [1] , [II] , [EI] and [IV] feature 
isdone. 



[I] 



a< b 



[II] 60X10-3 na 120X10-3 
[IE] 120X10-3 nb 180X10-3 
[IV] Crimping ratio 30% 

[Qaim2] Melting and multi component spinning after doing, c 
ontimring polymer of polyethylene terephthalate type polymer 
A, B where therelative viscosity differs from same discharge 
hole, it does drawing and winding,being a method which 
produces with single step method, it provides intermediate 
rollafter take-up roller and drawing roll, nrauifacturing method 
of side-by-side type conjugate fiber which is statedin Claim 1 
which designates that tension of yarn between the drawing roll 
and intermediate roll that tries becomes 0. 1 to 2.65CN/ dtex as 
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[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention being a conju 
gate fiber which allots polymer of 2 kinds where the viscosity 
differs to side-by-side type, is something regarding conjugate 
fiber and itsrranufatfnjring method which reveal high crirrping 
ratio with thermal processing . 

[0002] 

[Prior Art] From until recently, being a conjugate fiber which ar 
ranges thermoplastic polymer of the2 kinds where relative 
viscosity differs as fiber which can acquire weave or knit 
material which possesses stretch function, in side-by-side type, 
conjugate fiber which reveal sthe spiral type crimp with drawing 
and thermal pr ocessing is many proposed As and, in order to 
raise stretch function, stated in conjugate fiber and the Japan 
Unexamined Patent Publication Hei 3- 69647 disclosure which 
enlarge relative viscosity difference of polymer of 2 kinds 
which is used,the conju^te fiber which uses copolyester ofrrigh 
shrinkage as high viscosity component is proposed 

[0003] But, after and latent crimp performance is insufficient re 
garding no fiber, sufficient crirrpdoes not reveal, in addition, 
reading, once acquiring unstretched fiber the irnnufacftiring 
method, can give latent crirrping behavior by drawing, it is a 
iTHnufacturing method with 2-step methodwhich, with present 
state to obtain side-by-side type conjugate fiber which with 
single step in theindustrially possesses high crimping behavior in 
inexpensive, it has not reached 

[0004] 

[Problems to be Solved by the Invention] Side-by-side type conj 
ugate fiber and this conjugate fiber where this invention can 
solve above-menti onedprobl em, can acquire weave or knit 
material which possesses stretch function whicfris superior 
possesses high crimping behavior it is something which 
designatesthat method which operation well is produced is 
offered as thetechnological problem with coupled spin-draw 
method (single step method). 

[0005] 

[Means to Solve the Problems] These inventors, in order to sol 
ve this kind of problemresult of diligent investigation^ ved in 
this invention namely, this invention is sornething which 
designates next (1) , (2) as thegist. 
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[I] r?a<7?b 

[II] 6 0x1 0-3 < A na< 1 2 0 x 1 0-3 

[III] 120 x 1 0-3^Anb< 1 8 Ox 1 0-3 

[IV] ««K 3 096 
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(1) Being a side-by-side type conjugate fiber which consists of p 
olyethylene terephthalate type polymer A, B where relative 
viscosity differs, tJierelative viscosity a of polymer A, B, 
respective birefringence ratio na of polymer A, B portion in 

b andthe conjugate fiber, side-by-side type conjugate fiber 
which crirnping ratio of nb and conju^te fibersatisfying next 
formula [1] , [II] , [III] and [IV] feature isdone. 

[I] a< b 

[II] 60X10-3 na 120X10-3 

[III] 120X10-3 nb 180X10-3 

[IV] Crirnping ratio 30% 

(2) Melting and roiticornponent spinning after doing continui 
ng polymer of polyethylene terephthalate type polymer A, B 
where therelative viscosity differs from same discharge hole, it 
does drawing and winding,being a method which produces with 
single step method, it provides intermediate rollafter take-up 
roller and drawing roll, nranufacturing method of side-by-side 
type conjugate fiber which is statedin (1) which designates that 
tension of yarn between the drawing roll and intermediate roll 
that tries becomes 0.1 to 2.65CN/ dtex as feature. 

[0006] 

[Enixxlirnent of Invention] You explain in detail below, concer 
ning this invention, conjugate fiber of this invention is side-by- 
side type conju^te fiber which polyester of 2 kinds ofthe 
polyethylene terephthalate type polymer A and B connects. 
As polymer A and B, at least designate polyethylene 
terephthalate (PET) of 80 mol% as repeat unitit is possible also 
to use polyester which copolymerizes third cornponent,but in 
order to improve, soft texture and color development as 
polymer B which isa high viscosity component. 

[0007] As copolymer component, jointly using those of one, t 
wo or more kinds from inside for example adipic acid ,the 
sebacic acid , azelaic acid , isophthalic acid , 5- sodium sulfo 
isophthalic acid , dimeracid, naphthalenedicarboxylic acid or 
other dibasic acid, the hydroxybenzoic acid and diethyiene 
glycol , propylene glycol , 1, 4- butanediol , neopentyi glycol 
and pentaerythritol or other glycols,you can use. 

[0008] In addition, i£ substantive characteristic is not unpaired 
in polymer A and B component , netting agent , the 
antioxidant, ultraviolet absorber , pigment and difficult 
thickener , trace iris possible to contain, other component such 
as antibiotic and electrical conductivity-irrparting agent. 

[0009] In conjugate fiber of this invention, as for proportion of 
both polymers component, in order toobtain sufficient crimp 
performance, range of 40/60 to 60/40 is desirable with weight 
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ttS*»"Cft4»*(»Ba)«»ttStt, ff*L<l*1.3 
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[0011] * bi^> *affla>tt£«iti3\ a£(*A» 

**f£tl6 0 x 1 0" 3 <Ana^1 2 0x1 cr 3 , 120 x 
1 0-3^ A nb^ 1 80 x 1 O-tZmzt&Wtftb&o * 
LT, Ana£ A nb<DSI*. 4 0 IsLtifacttftf * 
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[0 0 12] «ft««(D»«litt3&<*8ir*/*=XA 
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[0 0 13] fit, :M^fl>ttSlttt0>itti*f*3O 

RWcr 5@*-bfty*frL\ 2lO^-^l:L, 1/60 
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(%) = C (B-A) /B] x 1 00 
[0 0 14] JtJ6¥*<3 0%*iST-&&i:. @W<t-f4 



ratio. In addition, it arranges polymer A, B, in side-by-side 
type, but as for shapeof joint surface of both polymers, one 
which it tries not to have curvedthe crimp performance 
becomes high and is desirable. 

[0010] As for polymer A and B component, in case of for exa 
mple clothing fiber, as for relative viscosity of polymer Awhich 
is a low viscosity component, 1 .23 to 1 .35 is desirable even 
preferably 1 .20 to 1 .40 and amongthem, furthermore it is a 
preferably 1 .25 to 1 .33 . As for relative viscosity of polymer B 
which is a high viscosity component, 1.33 to 1.45 is 
desirableeven preferably 1 .30 to 1 .50 and among them, 
furthermore it is a preferably 1 .35 to 1 .43. viscosity difference 
of both polymers when it is large, because crimp performance 
improves,! s desirable, but when viscosity difference exceeds 0.3, 
case of thespinning kneeling becomes large and because yarn 
producing behavior deteriorates, isnot desirable. 

[001 1] Furthermore, as for conjugate fiber of this invention, bi 
refringence ratio na of polymer part A andthe birefringence 
ratio nb of polymer Bporti on re^ective 60X10-3 na 
120 X 10-3, have necessity tofill up 120 X 10-3 nb 
180X10-3. And, as for difference of naand nb, it is 
desirable tomake 4 0 or greater, it is more desirable to make 6 0 
or greater. 

[0012] Mechanism which latent crimp of conjugate fiber reveal 
s is not clear. It is thougfit that between both sides of low 
viscosity side and high viscosity side thecrimp reveals with 
difference of property value (Such as for example heat 
shrinkage ratio and thermal stress). Then, these property 
difference are controlled, in order to make fiber whichshows 
high crimping ratio, it becomes necessary to control 
birefringence ratio of the both sides inside above-mentioned 
range. When either one value of one side deviates from these 
ranges, balanceof property difference deteriorates, latent 
crimp ratio decreases. 

[0013] And, crimping ratio of conjugate fiber of this invention 
is 30 % or higher. Furthermore , crimping ratio in this 
invention is something which itmeasured like below. conjug£te 
fiber it does 5 time skein taking with measure length vesselfor 
fineness measurement, makes loop of double, with state 
whichapplied load of 1/6000 g^d in boiling water 3 0-rrinute 
after soaking,the 3 0-rrinute air dry it does with removal, and 
state after thatmodifies load in 1/500 ^d and measures length 
A, next appliesthe load 1/20 g/d and seeks length B, calculates 
with next formula. 

Crimping ratio (%)= ((B-A) IB) X 100 

[0014] When crimping ratio is under 30 %, it becomes impossib 
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le to obtain the weave or knit material which possesses high kind 
of stretch performance which is made objective. Furthermore 
crirrping ratio 40 % or higher is desirable, it is a more 
preferably 50 % or higher. 

[0015] And, as for conju^te fiber of this invention, it is desira 
ble, furthermore makesabove 0. 1 3CN/ dtex and above more 
preferably 0.1 8CN/ dtex for rmxirrurn thermal stress value to 
bearx>vethe0.88CN/dtex. There is a tendency where extent 
crimping ratio where this numerical value is highbecomes high 

[0016] Next, rmnufacturing method of conjugate fiber of this i 
nvention is explained in detailrmking use of drawing. Figure 1 
is outline process diagram which shows errixxiirnent of 
manufacturing method of the this invention It can produce 
conjugate fiber of this invention with conventional 
rrulticomponent spinning type melt spinning equipment . PET- 
based polymer A and B of 2 kinds heating ard melting after 
doing, passing by spirming block 1 with extruder , both 
polyester component in order to become side-by-side type, 
confluence doing, discharging from same spinneret hole of 
spinrraet, yarrhspirmi^ spirniir^terrperatureis 
selected appropriately by melt viscosity of both polymers 
component, but the usually range of 280 to 31 0 °C is desirable. 



[0 0 17] SBttA*Jrifc**2«\ »JHtt5aB3 
V*<< U >?**lTfrb5lttP-74fcMS D ?|»P- 

»(=«feyai:a«?*tL-5t,<z)-e*4*<, 2200-48 

OOm/Jr^ffJ-efiio ^LT**2li?IIXP- : 74 
iB#P-95i<DBT*B#*<»*ftfca. *Bp-5 



[0 0 18] fftfrfc, 3IBp-5 4£B#p- 
b!SBiffl7r-«*»s 0 

[0019] fftt*o>iK^tttt«ft«^«>r=tt. Bffls 

4<B4*i*B#P-5 5 i*BP-5 6B-e*ftfcBa 

»Wfcfctvci*B#n-9 6ttBI=*Bn-5 6*ttlt 
, B#»tf>B#P-55i:*MP-76H4>#fta>3§a 
0.1-2. 6 5CN/dtex<hU *bfz»*L<ttO 
. 4 4-2. 2 1 CN/dtex, J: y#* L < I* O. 88-1. 
7 6CN/dtex<tf ft ft, *BB"Cl^5l*tt, t>v 
3 jr-cJUgLfclfCft*. 



[0020] *£a)&*a<o. iCN/dtex*yt«i*»£ 



[0017] After yarn 2 which melt spinning is done oiling being do 
ne with the finish application device 3, it reaches to take-up 
roller 4. yarn rate (spinning rate) irnmediately before take-up 
roller 4 is something which is selectedappropriately relative 
viscosity of polymer A and B, by melt viscosity audits 
viscosity difference ofthe rx)mrx)lyrr^irrxrediately before 
connecting, but 2200 to 4800 rr/rrin is ideal. And yarn 2 after 
drawing is administered with take-up roller 4 and thedrawing roll 
5, passing by intermediate roll 6 , is retracted by winder 7. 

[0018] Namely, usually, drawing is administered with take-up r 
oiler 4 and thedrawirig roll 5, is retracted in winder 7, but 
regarding to method of the this invention, after passing take- 
up roller 4 and drawing roll 5, after passing by thrirtferrrediate 
roll6 of at least ore, it retracts with winder 7. 

[0019] In order to obtain fiber where crimping ratio is high, it b 
ecomeaiecessary for suitable tension to depend on yarn between 
drawing roll 5 andthe intermediate roll 6 where heat treatment 
is administered Because of that, reading to this invention, it 
provides intermediate roll 6 afterthe drawing roll 5, designates 
drawing roll 5 at time of drawing and tensionof yarn between 
interrnediate roll 6, as 0. 1 to 2.65CN/ dtex, furthermore makes 
thepreferably 0.44 to 2.2 1CN/ dtex and more preferably 0.88 
to 1.76CN/ dtex. Furthermore , tension as it is called in this 
invention is thevalue which was measured with tension meter. 

[0020] When tension of yarn it is low in comparison with 0. 1 C 

P.7 
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N/ citex , itis decided that drawing heat treatment of yarn is 
done under non- tension,the low viscosity side and high 
viscosity side respective birefringence, maximum thermal 
stress or other property value it becomesdiflBcult in high crimp 
to control in optirnum range. On one hand, when tension 
exceeds 2.65CN/ dtex, because tensiorriepends on yarn too 
much, it can give to yarn dairage,becorres cause of crimping 
ratio decrease, in addition, it reaches pointwhere yarn break 
occurs. 

[0021] In order to designate tension of yarn as inside above-me 
ntionedrange, with drawing roll 5 and intermediate roll 6, 
drawing of 1 .0(constant length) to 1.1 times isadrrinistered, 
temperature of intermediate roll it is desirable to make 
theterrperature which is lower than temperature of drawing roll. 
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[0022] As for temperature of take-up roller 4, it is desirable to 
make room temperature to 130 °C Way it shows in Figure 1, 
when hot drawing it does with godet ofthe pair, it is desirable to 
designate temperature of take-up roller as the50 to 130 °Q as 
prehearing before drawing, more preferably 60 to 120 °C , 
furthermore it is apreferably 70 to 1 10 °C. 

[0023] In addition, regarding to method of this invention, 2 or 
more itprovides drawing roll 5, is possible to do drawing with 
multistage, inaddition, one or more providing take-up roller of 
similar heating before the take-up roller 4 or no heating, to do 
pulling taking it is possible, furthermore,the multiple to provide 
intermediate roll is possible. In this case, drawing roll and 
between intermediate roll tension of yarnare tension of yarn 
with final drawing roll and initial intermediate roll. 

[0024] As description above, when one is used for preheating be 
fore thedrawing making use of drawing roll of multiple, as for 
temperature of the drawing roll it is desirable to make 50 to 1 30 
°C, more preferably 60 to 120 °C , furthermore it isa preferably 
70 to 1 10 °C. temperature of drawing roll after preheating 
before drawing (It shows in Figure 1 when), making thelOO °C 
to 220 °C is desirable, more preferably 130 to 190 °C , 
furthermore it is a preferably 140 to 190 °G In order to raise 
crimping ratio, it is desirable to designate temperature ofthe 
drawing roll 5 as 1 00 °C or higher, but when it becomes too 
high temperature, heat treatment rnortlingoccurs, because dye 
splotch or other problemhappens, it is desirable to make 220 °C 
or below. 

[0025] Furthermore, if between take-up roller 4 and drawing rol 
1 5 it should haveselected appropriately in range where drawn 
spot etc is not as thedraw ratio,, but 1.1 to 2. 5 times is desirable, 
more preferably 1.2 to 1. 7 times , furthermore it is apreferably 
1.3 to 1.6-fold. Furthermore , multiple providing drawing roll, 
when multistep drawingit does, it is desirable for total draw ratio 
to make those of this range. 

P.8 
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[0026] If in addition, temperature of intermediate roll 6, afore 
mentioned way it isdesirable, should have selected appropriately 
frommidst of the-50 °C to 210 °C to make lower than 
temperature of drawing roll 5 inrrediately before 
theinterrrediate roll 6. From viewpoint of cost which depends 
on operation and facility,the 10 to 150 °C is desirable even 
among them, more preferably 20 to 120 °C , furthermore it is 
preferably 20 to 100 °C 

[0027] 

[Working Exarrple(s)] Next this invention is explained concret 
ely with Working Example. Furthermore , test method of 
various properties is as follows. 

(A) Relative viscosity 

It designated phenol / tetrachloroethane =l/l(weight ratio) nix 
ed solution as solvent, measured with concentration 0.5 g^dl 
and the temperature 20 °C 

(B) Crimping ratio 

It measured with aforementioned method 

(Q Measurement method of birefringence ratio 

POH polarizing microscope is used, BerekKong K it measures 
with > sweater method time, In order for straight line which 
ties boundary point of polymer A3 on fiber surfaceto become 
parallel to light source direction, you put and ( Figure 2 ), when 
therespective dl , d2 (d (diameter of fiber) =dl + d2) with doing 
length to boundary frorrthe both ends of fiber cross section 
direction, center point Cl , fiber diameter calculation with the 
Q ( Figure 3 ) with from measurement of retardation, 
bfrefringence ratio na of polymer A, B,you calculate nb. 

(D) Measurement method of naximum thermal stress value 

Making use of thermal stress measuring apparatus of KET- 1 ty 
pe of Kanebo Eiigireering KJC (DB 69-079-13 14) supplied, 
while making theinitial tension l/30gper denier, temperature 
rise doing with heating rate 100 °C/60 second measuring stress, 
the rraxirnum stress (g) it converted reading ardrnaxirnum 
thermal stress value to stress perdenier. 

[0028] Working Example 1 to 15 

Equal weight it supplied PET-based polymer A and B which poss 
esses relative viscosity a and the b which are shown in 
Table 1 to melt extruder of multi component spinning type, 
meltedwith spinning temperature 295 °C, confluence did both 
components and melt spinning it did fromthespirmeret which 2 
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4 it possesses spinneret hole. While cooling and solidification 
after doing spun thread, granting spin finish, converging^ did 
yarn, following to step which is shown in Figure 1 ,it did drawing 
between take-up roller 4{ 1R) and drawing roll 5(2R), through 
intermediate roll 6(3R) jt acquired conju^te fiber of winding 
and 111 dtex/24 filament with winder 7. As tins time, draw 
ratio, rate of each roll, shown temperature andthe windup 
speed in Table 1 , various modifying, it did 

[0029] Comparative Example 1 to 6 

It did not provide intermediate roll, as draw ratio , rate of each 
roll, shown temperature and windup speed in Table 1, various 
modifying, otiierthan doing, it did in same way as Working 
Example 1. 

[0030] Birefringence ratio na of conjugate fiber which is acqu 
ired with Working Example 1 to 15 and Comparative Example 
1 to 6,the measurement result of nb, maximum thermal 
stress and crimping ratio respective Table 1 ,is shown in 2. 

[0031] 

[Table 1] 



Na 








1R 


2R 


3R 




Ana 


Anb 


(CN/dtex) 


w 


2R-SRR8 
(CN/dtex) 


m 


TO 




TO 


&tt 


(°C) 


1 




1.40 


1.70 


2600 


90 


4400 


90 


4500 


istei 
tm 

nm 


4420 


98 


163 


052 


39 


0.62 


2 


1.27 


1.40 


1.42 


3300 


90 


4650 


160 


4750 


4670 


78 


153 


050 


42 


0.71 


3 


157 


1.40 


1.30 


3600 


90 


4660 


160 


4760 


4680 


72 


143 


0.19 


40 


0.79 


4 


1.27 


1.40 


1.38 


3600 


90 


4850 


160 


5050 


4970 


81 


150 


053 


62 


1.41 


5 


157 


1.40 


1.30 


3800 


90 


5050 


160 


5150 


mm 
Fm 


5070 


60 


128 


0.19 


31 


153 


6 


1.27 


1.40 


1.38 


3600 


90 


5000 


160 


5050 


4970 


82 


155 


050 


70 


153 


7 


1.27 


1.40 


1.38 


3600 


90 


5050 


160 


5050 


4970 


83 


148 


0.15 


54 


0.71 
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77 


142 


051 




0.97 


9 


157 


1.40 
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3600 


90 


4950 
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4970 


65 
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056 
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1.38 
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4950 


120 
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4970 


62 


123 


053 
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1.06 


11 
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1.40 


1.38 


3600 


90 


4950 


160 


5050 


4970 


63 


153 


053 


60 


1.32 
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1.40 


158 


3600 


90 


4950 


160 


5050 
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4970 


85 


155 


053 


65 
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13 


1.32 
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3600 


90 


4660 
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4760 
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0.17 
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1.32 


1.40 


1.30 


3900 
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5070 


100 


148 
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54 
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1.32 


1.40 
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4200 


90 


5230 


160 


5330 


5250 


63 


129 


0.19 


32 


0.79 
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[Table 2] 
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53 
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11 


it 


2 


1.27 
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1.38 
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90 
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4970 


55 
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26 


a 


3 


1.27 


1.40 


1.30 


3900 


90 


5150 
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5070 


47 


115 
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1.32 


1.40 


1.30 


3600 


90 


4760 


160 






4680 


62 


119 


0:04 
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90 
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58 
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0.08 
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90 
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55 
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[0033] As been clear from Table 1 and 2 , as for conjugate fiber 
which isacquired with Working Exanple 1 to 15, birefringence 
ratio naand nb become those insiderange of this invention, 
they were preferred ones in weave or knit material where 
crimping ratio and nmiirum thermal stress value are high, 
possess high stretch function. In addition, operation stabilizing 
well with single step method, it couldacquire. On one hand, as 
for conjugate fiber of Comparative Example 1, 2 and 5, 6 
because the na be too small, as for conjugate fiber of 
Comparative Example 4 because nb betoo small, conjugate 
fiber of Comparative Example 3 because naand nb betoo 
small, in each case both crimping ratio and maxiniim thermal 
stress became smallcoryug9te fiber. And, regarding 
Comparative Exanple 1 to 6, because intermediate roll is not 
provided before the winding taking roll, tension did not depend 
on yarn atthe time of drawing heat treatment, as result as 
description above birefringence ratio naand nb became 
those of out of range of this invention, both crimping ratio and 
rreximum thermal stress became small conjugate fiber. 

[0034] 

[Effects of the Invention] Weave or knit material which posses 
ses stretch function where as for side-by-side type conjugate 
fiber ofthe this invention, crimping ratio is rrigk is superior can 
be acquired And, according to rmnufacturing method of this 
invention, operation stabilizing theconjug^te fiber of this 
invention well with coupled spin-draw method (single step 
method), it becomes possible toproduce. 
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[Brief Explanation of the Drawing(s)] 

[Figure 1] It is a outline process diagram which shows embodime 
nt of rmriufacturing method of this invention 

[Figure 2] It is a explanatory diagram which shows test method 
of birefringence ratio of conju^te fiber of thethis invention 

[Figure 3] It is a explanatory diagram which shows test method 
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of birefringence ratio of conjugate fiber of thethis invention 
[Explanation of Reference Signs in Drawings] 
1 : Spinning block 
2: Yarn 

3: Finish application apparatus 
4: Take-up roller 
5: Drawing roll 
6: Intermediate roll 
7: Winder 

[Figure 1] 
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[Figure 2] 
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